Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.044; wR factor = 0.121; data-to-parameter ratio = 10.5.
In the crystal structure of the title salt, C 9 H 22 N 2 2+ Á2NO 3 À , the piperidine ring of the dication adopts a chair conformation and the orientation of the C-NH 3 bond is equatorial. The ions are linked by normal and bifurcated N-HÁ Á ÁO hydrogen bonds in R 2 2 (6), two R 4 2 (8) and R 3 4 (14) graf-set motifs, generating a three-dimensional network.
Related literature
For related structures, see: Chebbi & Driss (2001) ; El Glaoui, Mrad, Jenneau & Ben Nasr (2010) ; Mrad et al. (2009) ; Huang & Deng (2007) . For hydrogen bonding and graph-set motifs, see: Jeffrey (1997) ; Bernstein et al. (1995) ; Etter et al. (1990) . For ring-puckering parameters, see : Cremer & Pople (1975) ; Spek (2009) .
Experimental
Crystal data 
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992 ); cell refinement: CAD-4 EXPRESS; data reduction: MolEN (Fair, 1990 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2001) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and publCIF (Westrip, 2010) .
Comment
The title compound, C 9 H 22 N 2 2+ ·2NO 3 -, was synthesized unexpectedly from 4-amino-2,2,6,6-tetramethylpiperidine, bismuth(III) nitrate pentahydrate and nitric acid. We report in this paper it's structure; its homologues obtained with chlorate, phosphate and tetrachlorozincate anions has been described previously (Huang & Deng, 2007; Mrad et al., 2009; El Glaoui et al., 2010) .
The asymmetric unit of the title compound contains one 4-azaniumyl-2,2,6,6-tetramethylpiperidin-1-ium dication and two nitrate anions ( Fig. 1 ) with all atoms are located on general Wykoff position 4 e.
The piperidine ring adopts a chair conformation, with puckering parameters (calculated with PLATON (Spek, 2009 )): Q = 0.535 Å, Θ = 6.63 ° and Φ = 205.565 ° (Cremer & Pople, 1975) . This conformation has also been noticed in other 4-azaniumyl-2,2,6,6-tetramethylpiperidin-1-ium salts (Chebbi & Driss, 2001; Huang & Deng, 2007; Mrad et al., 2009; El Glaoui et al., 2010) .
The three-dimensional extensive hydrogen-bonding network is built and linked through moderate hydrogen-bond interactions (Table 1) (Jeffrey, 1997) between the NH 3 and NH 2 groups of the dications and the nitrate anions, located in the vicinity of the protonated amine groups. Each organic entity is bounded to six different nitrate anions through seven N -H···O hydrogen bonds (Fig. 2) . Indeed, N1-H1A···O1, N2-H2C···O5, N2-H2A···O2 and bifurcated N2-H2B···O3(O4) hydrogen bonds (Table 1) (6) ring motifs (Etter et al., 1990; Bernstein, et al., 1995) (Fig. 3) . These chains are interconnected by N1 -H1B···O1 and N2-H2A···O4 hydrogen bonds (Table 1) ,which generate two sets of R 4 2 (8) ring motifs (Fig. 2 ). This arrangement results in the formation of a complicated three-dimensional network.
Experimental
The title compound was prepared by dissolving 0.096 mmol (0.36 g) of bismuth(III) nitrate pentahydrate in 20 ml of distilled water; 0.096 mmol (0.15 g) of 4-amino-2,2,6,6-tetramethylpiperidine in 15 ml of ethanol (96%) and 1 ml of concentred nitric acid were then added. The mixture was stirred for 20 minutes and the solution is allowed to stand at room temperature. Dark brown crystals were obtained after 5 days of slow evaporation of the solvent. The X-ray analysis proves that the trivalent bismuth is not part of the structure and that the obtained phase is C 9 H 22 N 2 2+ ·2NO 3 -.
Refinement
All non-H atoms were refined with anisotropic atomic displacement parameters. All H atoms were located in a Fourier map and were refined isotropically. Symmetry codes: (i) x−1/2, −y+3/2, z−1/2; (ii) −x+3/2, y−1/2, −z+1/2; (iii) −x+2, −y+2, −z.
